Record Display Form 



http:/Avestbrs: 8002/bi]Vgate.exe?f=doc&s. . . e=&p_Message=&p_doccnt=l &p__doc_l =P1IT 



l2 Generate Collection 1 1 Print l 



L49: Entry 61 of 81 



File: DWPI 



May 28, 1999 



DERWENT-ACC-NO: 19 99-3 75432 
DERWENT-WEEK: 199935 

COPYRIGHT 2003 DERWENT INFORMATION LTD 

TITLE: Optical element for multilayer recording medium - involving a resin 
absorption layer on a transparent .substrate, above which another transparent resin 
solution is provided, to form a microlens 



PATENT-ASSIGNEE : 
ASSIGNEE 
CANON KK 



CODE 
CANO 



PRIORITY -DATA: 1997 JP- 03 08184 (November 11, 1997) 



PATENT -FAMILY: 
PUB -NO 

JP 11142611 A 



PUB -DATE 
May 28, 1999 



LANGUAGE PAGES 
004 



MAIN-IPC 
G02B003/00 



APPLICATION-DATA: 
PUB -NO APPL-DATE 
JP 11142611A November 11, 1997 



APPL-NO 
1997JP-0308184 



DESCRIPTOR 



INT-CL (IPC) : B2 9 D ll/OO; B2 9 K 105:32; G02 B 3/00 



ABSTRACTED- PUB-NO: JP 11142611A 
BASIC -ABSTRACT: ' • 

NOVELTY - A resin absorption layer, consisting of transparent resin, is formed on a 
transparent substrate. Another solution containing transparent resin. with a 
differential refractive index is provided and . permeated to the resin absorption 
layer using ink jet nozzle. A flat surface microlens having a concentric refractive 
index distribution on the substrate is formed. DETAILED DESCRIPTION - An INDEPENDENT 
CLAIM is also included for the manufacture of optical element. The flat surfaced 
microlens formed on the substrate having a concentric refractive index distribution 
spreads hemispherically . 

USE - This is for multilayer recording medium, recording heads, and in multimedia 
applications. 

ADVANTAGE - An array of flat surface lens constituting microlenses differing' in 
refractive index is formed on a substrate with high accuracy. The optical element is 
inexpensive . 

DESCRIPTION OF DRAWING (S) - The figure shows the cross sectional model figure of 
optical element. (1) Transparent substrate ;. (3 ) Microlens ; (21) Inkjet nozzle; (22) 
Transparent resin solution; (23) Resin absorption layer. 

CHOSEN-DRAWING: Dwg.l/5 



TITLE-TERMS: OPTICAL ELEMENT MULTILAYER RECORD MEDIUM RESIN ABSORB LAYER TRANSPARENT 
SUBSTRATE ABOVE TRANSPARENT RESIN SOLUTION FORM 



Record Display Form 



http://westbrs: 8002^m/gate.exe?f=doc&s. . .e=&p_Messag6=&p_doccnt=l &p_doc_l =PTFF 



DERWENT-CLxASS : A35 A89 G06 P81 T04 
CPI-CODES: A12-L02A; A12-L03C; G06-D07; • 
EPI -CODES: T04-G02; 
ENHANCED - POLYMER - 1 NDEXI NG : 

Polymer Index [1.1] 018 POOOO Polymer Index [i:2] 018 ; B9999 B4397 B4240 ; 
K9847*R K9790 ; Q9999 Q8924*R Q8855 ; B9999 B4444 B4240 ; K9483*R ; K9676*R ; NDOl ; 
Q9999 Q7114*R ; N9999 N7147 N7034 N7023 • 

SECONDARY-ACC-NO : 

CPI Secondary Accession Numbers: C1999-111190 
Non-CPI Secondary Accession Numbers: N1999-280459 



Record Display Form 



http://westbrs: 8002^in^gate. exe?Moafes. . .doc_l =PTFFUIX&p_d^ 




□ 



Generate Collection 



\ I Print 



L49: Entry 10 of 81 



File: JPAB 



May 28, 1999 



PUB-NO: JP411142611A 

DOCUMENT- IDENTIFIER: JP 11142611 A 

TITLE: OPTICAL ELEMENT AND ITS PRODUCTION 

PUBN-DATE: May 28, 1999 

I NVENTOR - I NFORMAT I ON : 

NAME COUNTRY 

OSANO, NAGATO 

SAKAMOTO, JUNICHI 

SUZUKI, HIROYUKI 

IWATA, KENITSU 

YOSH I MURA , FUMI TAKA 

ASSIGNEE- INFORMATION : 

NAME COUNTRY 
CANON INC 

APPL-NO: JP09308184 
APPL-DATE: November 11, 19 9 7 

INT-CL (IPC) : G02 B 3/00; B29 D 11/00 



ABSTRACT : 

PROBLEM TO BE SOLVED: To inexpensively provide a plane lens array by arranging 
plural microlenses on a transparent substrate surface. 
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refractive index distribution having the center of the dropping position of the 
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* NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optical element manufactured by the manufacture 
method for manufacturing the optical element which consists of a flat-surface lens array which has arranged many flat-surface 
microlenses formed of a refractive-index distribution on a transparent substrate with high precision, and this manufacture method. 

[0002] 

[Description of the Prior Art] In recent years, the use of an optical element which consists of a lens array which arranged many 
microlenses to the plane also increases with development of multimedia, and the improvement in precision is desired. 
[0003] It is used for many uses, such as what is used for the thing which arranges [ in / a liquid crystal projector / for example ] 
between the light source and liquid crystal, and prevents a quantity of light loss or the thing which forms in a screen front face and 
makes an image bright, the thing to which arrange on a solid state image pickup device, and an incident light is made to increase, 
and the optical-communication element of glass fiber as such an optical element. 

[0004] The above-mentioned liquid crystal projector is typically shown in drawing 3 . For the light source and 32, as for a liquid 
crystal panel and 34, a condenser lens and 33 are [ 3 1 / a projector lens and 35 ] screens among drawing. Although the TFT 
(TFT) liquid crystal panel is generally adopted as the liquid crystal panel 33, since TFT and the wiring portion for a drive are 
shaded, the field of the TFT panel which light penetrates has decreased. Then, as shown in drawinR 4 , by using the lens array 41 
which has arranged the microlens on a transparent substrate corresponding to each of pixels, the shading field 42 of TFT or a 
wiring portion is avoided, light is brought together in the effective (hght transmission) field 43 of a pixel, and the luminosity is 
raised. 

[0005] Moreover, in the field of optical communication, the interest about parallel optical fiber communication is increasing, and 
the device of the shape of an array accumulated like a semiconductor laser array or an LED array has been used. A lens array is 
effective in order to combine the device of the shape of such an array. If the lens array 52 is used as shown in drawing 5 , the 
semiconductor laser array 5 1 and the fiber array 53 which were accumulated can be summarized at once, and can cany out 
alignment. 

[0006] The method of changing a refractive index through what is depended on the method of fabricating glass material as the 
manufacture method of a lens array used for such [ conventionally ] a use using the metal mold indicated by JP,6-24990,B, the 
method of putting and fabricating a resin between La Stampa indicated by JP,8-207 1 59,A and a substrate, and the 
photolithography method indicated by JP,5-173003,A, and mask opening indicated by JP,5-157924,A etc. is proposed. 
[0007] 

[Problem(s) to be Solved by the hivention] However, it was difficult for each above-mentioned manufacture method of a lens 
array to need a mold and a mask, in order to form a microlens, and to form arbitrary configurations and the lens array of arbitrary 
arrangement promptly. Moreover, there was a problem that a manufacturing cost was also applied for production of the mold to 
be used or a mask. 

[0008] The purpose of this invention solves the above-mentioned problem, and is to offer cheaply the lens array which comes to 

arrange the lens of arbitrary sizes in places arbitrary on a transparent substrate. 

[0009] 

[Means for Solving the Problem] The first of this invention, the resin absorption layer which consists of the first transparent resin 
is formed on a transparent substrate. Give the solution containing the second transparent resin in which a refractive index differs 
from the transparent resin of the above first by the ink-jet method to this resin absorption layer, and it is made to permeate in the 
above-mentioned resin absorption layer, this — it is the optical element characterized by forming a refractive-index distribution 
centering on the center of the dropping position of the second transparent resin content solution, and forming a flat-surface 
microlens 

[0010] Moreover, the second of this invention is an optical element characterized by having two or more flat-surface microlenses 
formed on a transparent substrate of the refractive-index distribution which spreads in the shape of [ of this heart which has a 
center on this substrate front face ] a semi-sphere, and being manufactured by the above-mentioned manufacture method. 
[001 1] In this invention, since the refractive-index distribution by composition ratio distribution of the first transparent resin and 
the second transparent resin is formed and a flat-surface microlens is formed by forming a resin absorption layer with the first 
transparent resin beforehand, giving the second transparent resin of a different refractive index by the ink-jet method, and making 
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it permeate in the above-mentioned resin absorption layer, a flat-surface microlens can be formed in arbitrary places in arbitrary 

sizes. 

[0012] 

[Embodiments of the hivention] The cross section of the optical element of this invention is shown in drawing 1 . Among 
drawing, a transparent substrate and 2 are transparent resin layers, and one has two or more flat-surface microlenses 3 in this 
transparent resin layer 2. The flat-surface microlens 3 is the so-called gradient index lens which has the refractive-index 
distribution which spreads a center [ the center of the dropping position of the second transparent resin content solution dropped 
at transparent substrate 1 front face ], for example, a center [ A ], in the shape of [ of this heart ] a semi-sphere, and has the lens 
operation which makes the beam of light of these shaft orientations refracted by this refractive-index distribution. 
[0013] The situation of formation of the above-mentioned lens by the manufacture method of this invention is typically shown in 
drawing 2 . hi this invention, the resin absorption layer 23 which consists of the first transparent resin is first formed on the 
transparent substrate 1 , and the second transparent resin content solution 22 of a different refractive index is given to this resin 
absorption layer 23 from an ink-jet nozzle, if the second transparent resin content solution 22 adheres to the resin absorption layer 
23, it will be absorbed in a layer — having permeating -- this — a composition ratio distribution with the fu*st transparent resin is 
formed centering on the center of the dropping position of the second transparent resin content solution 22 Since two sorts of 
transparent resins are set up in this invention so that refractive indexes may differ, finally the composition ratio distribution 
concerned forms a refractive-index distribution, and a microlens 3 is formed. 

[0014] The optical glass ground by the flat surface as a transparent substrate 1 in this invention or the thing which has desired 
optical-character ability by plastics is used, hi order to raise adhesion intensity with the transparent resin layer 2 formed in a front 
face, as for the transparent substrate 1, it is desirable to fully perform degreasing washing. 

[0015] The resin absorption layer 23 is formed on the above-mentioned transparent substrate 1. When the resin absorption layer 
23 gives the second transparent resin mentioned later, it absorbs this, and it applies and forms the transparent resin hardened by 
heat, optical irradiation, etc. by the DIP applying method, the spin applying method, etc. Although in a flow state is low sufficient 
as viscosity, the film after an application may be heated in order to make handling easy, and you may change it into a 
semi-hardening state. 

[00 1 6] As first transparent resin used in order to form the resin absorption layer 23 in this invention, a polymethylmethacrylate, 
polycarbonate, polystyrene, and polystyrene-polymethylmethacrylate mixed stock or amorphous straight chain olefin polymer, 
amorphous annular olefm polymer, amorphous fluorine polymer, etc. are used preferably. 

[0017] Moreover, the second transparent resin given to the above-mentioned resin absorption layer 23 by the ink-jet method is 
liquefied, and is given from the ink-jet nozzle 2 1 , and may permeate in the resin absorption layer 23, chooses that in which a 
refractive index can fmally form a refractive-index distribution unlike the transparent resin of the above fu*st, and is used. A bird 
clapper is desirable about combination [ as / whose refractive-index difference with the first transparent resin specifically used in 
order to form the resin absorption layer 23 is 0.01 or more ], and a polymethyhnethacrylate, polycarbonate, polystyrene, and 
polystyrene-polymethylmethacrylate mixed stock or amorphous straight chain olefm polymer, amorphous annular olefin polymer, 
etc. are preferably used for it. Moreover, liquefied polymer remains as it is, it dissolves in a solvent etc. and the polymer which is 
not liquefied is used as the shape of a solution. 

[0018] hi this invention, it is also possible to form a different refracfive-index distribution on the same substrate, using the second 
transparent resin two or more sorts. 

[0019] Moreover, as an ink-jet method, the bubble jet type which used the electric thermal-conversion object as an energy 
generation element, or the piezo jet type using the piezoelectric device is usable. 

[0020] By controlling the amount of grants of the transparent resin content solution 22 of the above second, the variation of the 
refractive index fmally formed in the transparent resin layer 2 can be controlled, and the gradient index lens of a predetermined 
performance can be obtained. For example, **** and a big drop can be given using the big nozzle of an aperture, or a lens with a 
big diameter can be formed by giving a multiple-times drop to the same place. 

[0021] The resin absorption layer 23 which gave the second transparent resin content solution 22 to the position processes 

irradiating heating or light if needed etc., and is stiffened. 

[0022] 

[Example] As a [example 1] transparent substrate, alkali cleaning and UV ozonization were performed using the optical glass 
BK7 ground by the flat surface. The solution made to dissolve a polymethyhnethacrylate (refractive index : 1 .491) in this 
substrate into a 10-% of the weight acetone solvent was applied so that it might become 0. 1 micrometers in thickness. 
[0023] The solution which dissolved the polycarbonate (refractive index : 1 .584) in the diethyl ketone 5% of the weight by the 
ink-jet method was given to the predetermined position of the above-mentioned polymethylmethacrylate layer every [ 95micro / 
per one lens /g ]. 

[0024] The above-mentioned substrate was put on the hot plate, and dryness hardening was carried out for 20 minutes at 120 
degrees C. Thus, the polycarbonate of a refractive index 1 .584 was distributed in the flkn of the polymethyhnethacrylate of a 
refractive index 1.491, and the obtained flat-surface microlens array had the performance of the gradient index lens which the 
inclination of a refractive index attached centering on the shaft of a direction perpendicular to a fihn, 

[0025] What dissolved fluorine system polymer ("SAITOPPU CTL" by Asahi Glass Co., Ltd., refractive index : 1.340) in the 
same substrate as the [example 2] example 1 into the 1 0-% of the weight FURORINATO solvent was applied to 0.2 micrometers 
in thickness. 

[0026] The 5-% of the weight xylene solution of a polymethylmethacrylate (refractive index 1.491) was given to the 
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predetermined position of the above-mentioned fluorine system polymer layer every [ 200micro / per one lens / g ] by the ink-jet 
method. 

[0027] The above-mentioned substrate was put on the hot plate, and dryness hardening was carried out for 30 minutes at 140 

degrees C. Thus, the obtained flat-surface microlens array had the same performance as an example 1. 

[0028] 

[Effect of the Invention] As explained above, since this invention can produce the lens array which has many minute lenses on a 
direct transparent substrate, without using a mold and a mask, it can manufacture and provide arbitrary sizes and arbitrary places 
with the lens array which has a microlens cheaply. Moreover, in the same substrate, the microlens from which a refractive index 
differs can be arranged and the writing of a multilayer record medium and the application to the head for reading also become 
possible. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the resin absorption layer which consists of the first transparent resin forms on a transparent substrate, the solution 
containing the second transparent resin to which a refractive index differs frorri the transparent resin of the above first by the 
ink-jet method in this resin absorption layer gives, and it permeates in the above-mentioned resin absorption layer ~ making - 
this — the optical element characterized by to form a refractive-index distribution centering on the center of the dropping position 
of the second transparent resin content solution, and to form a flat-surface microlens 

[Claim 2] The optical element characterized by having two or more flat-surface microlenses formed on a transparent substrate of 
the refractive-index distribution which spreads in the shape of [ of this heart which has a center on this substrate front face ] a 
semi-sphere, and being manufactured by the manufacture method according to claim 1 . 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawing T| It is the cross section of 1 operation gestalt of the optical element of this invention. 

[Drawing 21 It is the ** type view showing signs that a microlens is formed by the manufacture method of this invention. 
[Drawing 31 It is the ** type view showing the liquid crystal projector which is a use way of the optical element of this invention. 
[Drawing 41 They are the elements on larger scale of the liquid crystal projector shown in drawing 2 . 

[Drawing 51 It is the ** type view showing the parallel optical fiber which is another use of the optical element of this invention. 
[Description of Notations] 

1 Transparent Substrate 

2 Transparent Resin Layer 

3 Minute Lens 

21 hik- Jet Nozzle 

22 Second Transparent Resin Content Solution 

23 Resin Absorption Layer 

3 1 Light Source 

32 Condenser Lens 

33 Liquid Crystal Panel 

34 Projector Lens 

35 Screen 

4 1 Lens Array 

42 Shading Field 

43 Effective Field 

51 Semiconductor Laser Array 

52 Lens Array 

53 Fiber Array 
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